We present a residency curriculum for Ophthalmology in India. The document derives from a workshop by the All India Ophthalmological Society (AlOS) which adapted the International Council of Ophthalmology residency curriculum and refined and customized it based on inputs by the residency program directors who participated in the work shop. The curriculum describes the course content, lays down the minimum requirements of infrastructure and mandates diagnostic and therapeutic procedures required for optimal training. It emphasises professionalism, management, research methodology, community ophthalmology as integral to the curriculum. The proposed national ophthalmology residency curriculum for India incorporates the required knowledge and skills for effective and safe practice of ophthalmology and takes into account the specific needs of the country.
It emphasizes the dynamic nature of the curriculum that keeps pace with the developments and advances around the world. The document stresses the importance of evidence-based medicine. The curriculum lays down the minimum requirements of infrastructure for ophthalmic services and education. The curriculum lays emphasis on research methodology, ethics, and professionalism as well as community ophthalmology. It recommended that management including hospital management, practice management, and financial management should form a part of the curriculum. It outlines the requirements of tools and resources for training and the human resource requirements.
The curriculum outlines the course content, which includes the cognitive and technical skills required by a comprehensive ophthalmologist. These have been classified into basic-level goals (PG year [PGY] 1), standard-level goals (PGY 2), and advanced-level goals (PGY 3). There are some repetitions within the standard and advanced levels because some areas are important enough to deserve this emphasis. It has put down the minimum required diagnostic, therapeutic, and surgical procedures that a resident must perform during his/her period of training. The curriculum lays stress on the assessment of residents' training through rubrics for the assessment of surgical skills (Ophthalmology Surgical Competency Assessment Rubric [OSCAR]) and ophthalmic clinical evaluation exercise (OCEX) as adapted from the curriculum of the ICO. Concurrent assessment including maintenance of logbooks and internal examinations has been stressed. Grover, et al.: A national residency curriculum Recommendations for the structure of an exit examination have also been outlined in the document. The curriculum also includes a list of books, journals, and websites, which could be useful educational resources.
These are aspirational guidelines which may be modified according to regional and local priorities. A need for regular updating is stressed.
Guidelines for Competency-based Postgraduate Training Program for MS in Ophthalmology Preamble
The purpose of this program is to standardize ophthalmology teaching at PG level throughout the country so that it will benefit in achieving uniformity in teaching as well as result in creating competent ophthalmic surgeons with appropriate expertise. As a licensed medical doctor, the ophthalmologist's ethical and legal responsibilities include the care of individuals and populations suffering from disorders of the eye and visual system. Such care requires not only core competencies for an ophthalmic physician but also a set of specialized cognitive capabilities and an array of technical skills. Specialist training is designed to provide a structured program of learning that facilitates the acquisition of knowledge, understanding, skills, and attitudes to a level appropriate for an ophthalmic specialist who has been fully prepared to begin his/her career as an independent consultant in ophthalmology.
Blindness and reduced vision affect hundreds of millions of people throughout the world, and the causes vary widely. The knowledge required to understand and treat the diseases commonly encountered in one part of the country may be entirely different from that required in other locations. Accordingly, the curricular components deemed essential in one geographical locale or one cultural system may be relatively unimportant in other regions, depending upon the prevalence of diseases, medical infrastructure, and other factors.
Levels of economic and social development also vary widely throughout the country. Treatments and techniques considered indispensable for one group of people might be unattainable or unimportant for others, due to lack of economic resources, unavailability of highly specialized personnel or equipment, and many other factors. Thus, the standards proposed herein should be considered as aspirational guidelines to be sought and attained as soon as practicable. They cannot be instantly achieved in all parts of the country, desirable as they might be. Standards may need to be modified according to local priorities, goals, needs, culture, governmental policies, social systems, financial constraints, varying use of paraophthalmic personnel, and differing tangible resources. This document should be considered a "work in progress" and be revised and modified to suit local needs as well as respond to expanding knowledge and technology.
Practice-based learning and improvement
Residents must be able to investigate and evaluate their patient care practices, to appraise and assimilate scientific evidence, and to improve their patient care practices. Residents are expected to: • Analyze practice experience and perform practice-based improvement activities using a systematic methodology • Locate, appraise, and assimilate evidence from scientific studies related to their patients' health problems
• Obtain and use information about their own population of patients and the larger population from which their patients are drawn • Apply knowledge of study designs and statistical methods to the appraisal of clinical studies and other information on diagnostic and therapeutic effectiveness • Use information technology to manage information, access online medical information, support their own education, and facilitate the learning of students and other health-care professionals.
ophthalmic unit and its working and components e. He/she should be familiar with the current developments in ophthalmic sciences f. He/she should be able to plan educational programs in ophthalmology in association with his/her senior colleagues and be familiar with the modern methods of teaching and evaluation g. He/she should be able to identify a problem for research, plan a rational approach to its solution, execute it, and critically evaluate his/her data in the light of existing knowledge h. He/she should reach the conclusions by logical deduction and should be able to assess evidence both as to its reliability and its relevance i. He/she should have basic knowledge of medicolegal aspects of medicine j. He/she should be familiar with patient counseling and proper consent taking k. Residents must be able to demonstrate interpersonal and communication skills that result in effective information exchange and teaming with patients, patients' families, and professional associates. Residents are expected to:
• Create and sustain a therapeutic and ethically sound relationship with patients • Use effective listening skills and elicit and provide information using effective nonverbal, explanatory, questioning, and writing skills • Work effectively with others as a member or leader of a health-care team or other professional groups l. Residents must demonstrate a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population as laid down under professionalism in the preamble.
Curriculum
The following overall objectives are expected to be achieved by the end of 3 years of instructions and residential training program. It is strongly recommended that the existing diploma seats in medical colleges be converted to MS/MD degree programs as 2 years is inadequate to acquire the knowledge and the necessary skills. The details are listed assignment-wise:
Basic medical sciences • Attain understanding of the structure and function of the eye and its parts in health and disease • Attain understanding and application of knowledge of the structure and function of the parts of central nervous system and other parts of the body with influence or control on the structure and function of the eye • Attain understanding of and develop competence in executing common general laboratory procedures employed in diagnosis and research in ophthalmology.
Clinical ophthalmology
Given adequate opportunity to work on the basis of graded responsibilities in outpatients, inpatients, and operation theaters on a rotational basis in the clinical sections from the day of entry to the completion of the training program, the students should be able to:
• Acquire scientific and rational approach to the diagnosis of ophthalmic cases presented • Acquire understanding of and develop inquisitiveness to investigate to establish cause and effect of the disease • Manage and treat all types of ophthalmic cases • Competently handle and execute safely all routine surgical procedures on lens, glaucoma, lid, sac, adnexa, retina, and muscle anomalies • Competently handle all ophthalmic medical and surgical emergencies • Be familiar with microsurgery and special surgical techniques • Demonstrate knowledge of the pharmacological (including toxic) aspects of the drugs used in ophthalmic practice and drugs commonly used in general diseases affecting the eyes.
Refraction
• Acquire competence in the assessment of refractive errors and prescription of glasses for all types of refraction problems • Acquire basic knowledge of manufacture and fitting of glasses and competence of judging the accuracy and defects of the dispensed glasses.
Ophthalmic superspecialties
Given an opportunity to work on a rotational basis in various special clinics of subspecialties of ophthalmology, if possible, the student should be able to:
• Examine, diagnose, and demonstrate understanding of management of the problems of neuro-ophthalmology and refer appropriate cases to neurology and neurosurgery • Examine, diagnose, and demonstrate understanding of management of (medical and surgical) complicated problems in the field of (a) lens, (b) glaucoma, (c) cornea, (d) retina, (e) pediatric ophthalmology, (f) oculoplasty, (g) uvea, and (i) genetic problems in ophthalmology • Demonstrate understanding of the manufacture and competence in prescription and dispensing of contact lenses (CLs) and ocular prosthesis.
Ophthalmic pathological/microbiological/biochemical sciences
• Be able to interpret the diagnosis in correlation with clinical data and routine materials received in such cases.
Community ophthalmology
Eye screening camps may be conducted where residents are posted for being imparted training according to a set methodology. The community and school surveys may also be conducted by the residents.
The residents are given an opportunity to participate in surveys and eye camps. They should be able to guide rehabilitation workers in the organization and training of the blinds in art of daily living and in the vocational training of the blind leading to gainful employment. 
Research

Curriculum Contents
These are only broad guidelines and are illustrative; there may be overlap between sections.
informed consent, competency issues, ethics of intercollegial relations, risk management, and privacy issues) 2. Describe the basics of ophthalmic practice management (e.g., contractual negotiations, hiring and supervising employees, financial management, working with associates, and billing/collecting) 3. Describe the basics of the health-care system and reimbursement, as appropriate to the local, regional, and national market of the trainee (e.g., third-party payers, managed care, medical documentation, private insurance, and nationalized healthcare systems).
Standard-level goals: Postgraduate year 2 1. Describe and apply more advanced principles of medical ethics (e.g., life and death patient care decision-making, ethics of optometric and nonphysician relations, documentation requirements, insurance claims, and risk management) 2. Describe and apply more advanced aspects of practice management (e.g., business models, documentation requirements and coding, privacy requirements, and dealing with patients or employees with disabilities) 3. Describe and apply more advanced aspects of health-care reimbursement (e.g., physicians' role in managed care organizations, administrative role, and third-party reimbursement).
Advanced-level goals: Postgraduate year 3 1. Demonstrate proficiency in more advanced principles of medical ethics (e.g., informed consent in children, mentally ill, disabled, or demented patient; physician and industry relationships; acceptance and disclosure of gifts or consultation fees) 2. Utilize in clinical practice the principles of practice management (e.g., starting a practice, economics of starting a practice, licensing and credentialing applications) 3. Utilize in clinical practice the more advanced aspects of health-care reimbursement (e.g., denials of claims, hospital contracting, and electronic billing).
Community ophthalmology
The MS Ophthalmology curriculum should include: 1. Initial training in the Final year -lecture and practical treatment of eye ailments -in the base hospital, with stress on comprehensive eye care in patient evaluation Later on, postings in the last 6 months of their program should be in the community in the form of once a week postings in the primary health centers (PHCs) (for 3 months -totally 12 working days) that come under the umbrella of the respective medical colleges. This will improve the candidates' awareness of the scenario at the community level and also improve the level of eye care in the villages, thereby helping in the prevention of blindness in the country 2. Topics to cover • National Programme for Control of Blindness • National Rural Health Mission policies • Cataract surgical rate and cataract incidence in India • Vision 2020 3. The candidates to be given exposure to national and international agencies involved in the prevention of blindness 4. Exposure to biostatistics' lectures and data analysis of their own surgical results 
Subject Specific Practice-Based or Practical Competencies Essential diagnostic skills and minimum expectations for procedures
The minimum required procedures are listed in brackets (). These procedures should be a part of the logbook to ensure compliance. 
Examination techniques along with interpretation
Operations
The resident is provided with an opportunity to perform operations both extraocular and intraocular with the assistance of the senior residents and/or under the direct supervision of a faculty member. He/she is provided with an opportunity to learn special and complicated operations by wet laboratory training, to assist the senior resident or the faculty in operations of cases of the specialty, and to be responsible for the postoperative care of these cases.
It is essential that resident should perform at least 50 cataract surgeries, five glaucoma surgeries, five squint surgeries, five eyelid surgeries (entropion/ectropion/eyelid repair), five sac surgeries, and five eye retrieval procedures by the completion of the term.
A phased program may be chalked out. In the first phase, the resident is given training in the preparations of cases for operation, premedication, and regional anesthetic blocks.
In the next phase, the resident assists the operating surgeon during the operations. In the third phase, the resident operates independently assisted by a senior resident or a faculty member. He/she is required to be proficient in some operations and shows familiarity with others.
Instructional Strategy: Teaching and Learning Methods
Theoretical teaching
The theoretical knowledge is imparted to the candidate through distinct courses of lecture demonstrations, seminars, symposia, and inter-and intra-departmental meetings. The students are exposed to recent advances through discussions in journal clubs and participation in Continuing medical education (CME) programmes and symposia.
Knowledge in applied, basic, paraclinical, and clinical sciences may be imparted by the members of the staff in respective disciplines or by clinicians themselves by conducting didactic courses (lectures and demonstrations).
The residents are imparted clinical training in several ways: 1. Group discussion: The junior residents may present the symposium to their senior PGs where it is fully discussed before finally being discussed in front of the faculty or senior eye specialists. A free and fair discussion is encouraged. These discussions enable the residents to prepare for a general discussion in the class 2. Clinical case discussion a. Bedside discussion on the rounds and outpatient teaching take their toll with patient management. Therefore, in addition to these, clinical case discussions should form part of a department's schedule at a fixed time every week. This could range from 1 to 2 hours (h) and could be held at least once a week. The choice and manner of presentation and discussion vary widely and are left to the discretion of the department. Every effort should be made to include as wide a variety of cases as possible over 3 years with multiple repetitions. Problem-oriented approach is better as it aids in decision-making skills b. In addition to bedside teaching rounds, at least 5 hours (h) of formal teaching per week is necessary c. Consultant case presentation is another approach which should be encouraged as it aids in solving complex problems and also is a forum for discussion of interesting cases d. Case discussions on the patient's records written by the student are to be encouraged as it helps exercise the student's diagnostic and decision-making skills. It also helps the consultant in critical evaluation of the student's progress academically e. Case presentation at other in-hospital multidisciplinary The resident to whom the journal is allotted presents the journal summaries to the senior PGs. They are expected to show their understanding of the aspects covered in the article and clarify any of the points raised in the article, offer criticisms, and evaluate the article in the light of known literature 5. Outpatients: For the first 6 months of the training program, residents may be attached to a faculty member to be able to pick up methods of history taking and ocular examination in ophthalmic practice. During this period, the resident may also be oriented to the common ophthalmic problems. After 6 months, the clinical resident may work independently, where he/she receives new and old cases including refractions and prescribes for them. The residents are attached to a senior resident and a faculty member whom they can consult in case of difficulty 6. Wards: Each resident may be allotted beds in the inpatient section depending upon the total bed capacity and the number of the PGs. The whole concept is to provide the resident increasing opportunity to work with increasing responsibility according to their seniority. Detailed history and case records are to be maintained by the resident. Relevance of beds and admissions in ophthalmology has really gone down as most of the surgical and special investigative procedures are being performed on an outpatient basis. Most of the teaching has to be imparted in outpatients department and special clinics 7. Specialty clinics: The student must rotate in the following subspecialty clinics: a. Anterior segment and cataract b. Glaucoma c. Oculoplastics, lacrimal and orbit d. Pediatric ophthalmology and strabismus e. Retina and uvea f. Cornea, CL, and low vision g. Neuro-ophthalmology 8. Practicals in ocular histopathology/ocular microbiology:
The residents may be provided with fully stained slides of the ocular tissues and of microbiological specimens along with relevant clinical data and discuss the diagnosis and differential diagnosis on the basis of the information provided 9. Attend accredited scientific meetings (CME, symposia, and conferences) 10. Additional sessions on basic sciences, biostatistics, research methodology, teaching methodology, hospital waste management, health economics, and medical ethics and legal issues related to ophthalmology practice are suggested 11. Active involvement in undergraduate teaching 12. Maintenance of logbook. The format for assessment of academic exercises is enclosed in Annexure 3.
Recommended Reading
Assessment
End assessment, i.e., assessment at the end of training Logbook (25 marks)
It is maintained to monitor the investigative and surgical procedures. It should include follow-up of the resident's surgical cases (minimum numbers as listed earlier) till the final visit. It should also include the visits to the PHC and school screening.
Postgraduate examination
The PG examination shall be in three parts.
Thesis/dissertation
Topic of thesis/dissertation should be decided by the student in consultation with the teacher. Thesis is to be submitted by each candidate at least 6 months before the date of commencement of the theory examination. The thesis shall be examined by a minimum of three examiners, one internal and two external examiners, who shall not be the examiners for theory and practical. On the acceptance of the thesis by two examiners, the candidate shall appear for the final examination. 
Bed Strength and Patient Volume Requirements
Faculty Requirement
• One professor/associate professor, one junior faculty, and one senior resident (registrar) for one seat/year.
We hope that this effort would help provide a basis for the development of curricula to the institutions imparting residency training. The fact that the curriculum is a dynamic document requiring constant updating and adaptation according to the local requirements cannot be overemphasized.
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Annexure 5
Presents outline for the structure of an OSCE.
There are 10 stations (each station carries 10 marks). Total marks -100. 
Course Content
The course content has been classified into basic-level goals (postgraduate year [PGY] 1), standard-level goals (PGY 2), and advanced level goals (PGY 3). Some of the goals in advanced level are aspirational and may be modified as per the needs of the program or taken as reflecting the goals of a subspecialty training program in the concerned subject. and slit-lamp biomicroscopy, including drawing of anterior-segment findings 2. Administer topical anesthesia, as well as special topical stains of the cornea (e.g., fluorescein dye and rose Bengal) 3. Perform simple tests for dry eye (e.g., Schirmer test) 4. Perform punctal occlusion (temporary or permanent) or insert plugs 5. Perform simple corneal sensation testing (e.g., cotton tip swab) 6. Perform tonometry (e.g., applanation, Tonopen, Schiotz, pneumotonometry) 7. Perform techniques of sampling for viral, bacterial, fungal, and protozoal ocular infections (e.g., corneal scraping and appropriate culture techniques) 8. Perform and interpret simple stains of the cornea and conjunctiva (e.g., culture techniques, culture media, Gram stain, Giemsa stain, calcofluor-white, acid fast) 9. Manage corneal epithelial defects (e.g., pressure patching and bandage CLs) 10. Perform removal of a conjunctival or corneal FB (e.g., rust ring) 11. Perform primary pterygium excision 12. Perform an isolated lid laceration repair 13. Perform an isolated corneal laceration repair (e.g., linear
Disorders of the Lids, Lacrimal System, and Orbit
laceration not extending to limbus) 14. Perform epilation 15. Perform lateral tarsorrhaphy 16. Incise/drain or remove primary chalazion/stye 17. Perform a simple incisional or excisional biopsy of a lid lesion 18. Perform irrigation of chemical burn to the eye 19. Treat hyphema and microhyphema (e.g., the complications of increased intraocular pressure and rebleeding).
Standard-level goals: Postgraduate year 2
Cognitive skills 1. Describe the more complex anatomy, embryology, physiology, pathology, microbiology, immunology, genetics, epidemiology, and pharmacology of the cornea, conjunctiva, sclera, eyelids, lacrimal apparatus, and ocular adnexa 2. Describe the more complex congenital abnormalities of the cornea, sclera, and globe (e.g., hamartomas and choristomas) 3. Describe, recognize, evaluate, and treat peripheral corneal thinning (e.g., inflammatory, degenerative, Dellen related, infectious, immunologic) 4. Recognize common conjunctival neoplasms (e.g., benign, malignant tumors) 5. Recognize and treat less common corneal or conjunctival presentations of degenerations (e.g., inflamed, atypical, or recurrent pterygium, band keratopathy) 6. Describe the epidemiology, differential diagnosis, evaluation, and management of Bitot's spots 7. Describe the differential diagnosis, evaluation, and management of Thygeson's superficial punctate keratopathy 8. Understand more complex corneal optics and refraction (e.g., irregular astigmatism) 9. Correlate the concordance of the visual acuity with the density of media opacity (e.g., cataract) and evaluate the etiology of discordance between acuity and findings from examination of the media 10. Describe more complex ocular microbiology and describe the differential diagnosis of more complicated corneal and conjunctival infections (e.g., complex, mixed, or atypical bacterial, fungal, Acanthamoeba, viral, or parasitic keratitis) 11. Describe differential diagnosis, evaluation, and treatment of interstitial keratitis (e.g., syphilis, viral diseases, noninfectious, immunologic, inflammation) 12. Describe more complex differential diagnosis of the "red eye" (e.g., autoimmune and inflammatory disorders causing scleritis, episcleritis, conjunctivitis, orbital cellulitis) 13. Describe key features of trachoma, including epidemiology, clinical features and staging, and its complications (e.g., cicatrization), prevention (e.g., facial hygiene), topical and systemic antibiotic treatment (especially in hyperendemic regions), and surgery (e.g., tarsal rotation) 14. Describe more complex mechanisms of traumatic and toxic injury to the anterior segment (e.g., long-term sequelae of acid and alkali burn, complex lid laceration involving the lacrimal system, full-thickness laceration) 15. Describe the differential diagnosis and the external manifestations of more complex anterior-segment inflammation (e.g., acute and chronic iritis with and without systemic disease) 16. Describe the more complex principles of ocular pharmacology of anti-infective, anti-inflammatory, and immunomodulating agents (e.g., use of topical nonsteroidal and steroidal agents, topical cyclosporine) 17. Recognize and treat corneal lacerations (perforating and nonperforating) 18. Recognize and treat large, recurrent, or atypical pterygia that may require surgery 19. Describe and treat corneal and conjunctival FBs 20. Diagnose and treat severe corneal exposure (e.g., lubrication, temporary tarsorrhaphy) 21. Recognize and treat common and uncommon benign and malignant lid lesions 22. Recognize and treat common malpositions of the eyelids (e.g., entropion, ectropion, and ptosis) as they apply to secondary corneal disease 23. Recognize and treat recurrent corneal erosions 24. Recognize and treat FB, animal, and plant substance injuries 25. Recognize and treat more complex hyphemas (e.g., surgical indications) 26. Recognize, evaluate, and treat chronic conjunctivitis (e.g., Chlamydia, trachoma, molluscum contagiosum, Parinaud's oculoglandular syndrome, ocular rosacea) 27. Describe the clinical features, pathology, evaluation, and treatment of ocular cicatricial pemphigoid 28. Recognize, evaluate, and treat the ocular complications of severe diseases, such as chronic exposure keratopathy, contact dermatitis, and Stevens-Johnson syndrome 29. Describe the epidemiology, clinical features, pathology, evaluation, and treatment of peripheral corneal thinning or ulceration (e.g., Terrien's marginal degeneration, Mooren's ulcer, rheumatoid arthritis-related corneal melt).
Technical/surgical skills 1. Perform more advanced techniques, including keratometry, keratoscopy, endothelial cell count and evaluation, specular microscopy, and pachymetry 2. Perform stromal micropuncture 3. Perform application of corneal glue 4. Assist in more complex corneal surgery (e.g., penetrating keratoplasty and phototherapeutic keratectomy) 5. Perform more advanced tests for dry eye (e.g., modified
Schirmer tests, assessment of tear breakup time, fluorescein dye testing, rose Bengal dye) 6. Perform more complex pterygium excision, including conjunctival grafting 7. Perform more complex lid laceration repair 8. Perform manual superficial or lamellar keratectomy 9. Perform more complex corneal laceration repair (e.g., stellate-perforating laceration) 10. Repair simple lacerations of the lacrimal drainage apparatus (e.g., perform intubations and primary closure) 11. Assist lamellar corneal procedures 12. Assist collagen cross-linking.
Advanced-level goals: Postgraduate year 3
Cognitive skills 1. Describe the most complex anatomy, embryology, physiology, histopathology, microbiology, immunology, genetics, epidemiology, and pharmacology of the cornea, conjunctiva, sclera, eyelids, lacrimal apparatus, and ocular adnexa 2. Describe the most complex and less common congenital abnormalities of the cornea, sclera, and globe (e.g., cornea plana, keratoglobus) 3. Recognize common and uncommon corneal and conjunctival neoplasms, dystrophies, and degenerations (e.g., lattice dystrophy) 4. Understand the most complex corneal optics and refraction (e.g., postkeratoplasty) 5. Describe less common and rare ocular infections and describe the differential diagnosis of the most complicated corneal and conjunctival infections (e.g., amoebas, leishmaniasis, nematodes) 6. In nonendemic areas, describe the basic features of onchocerciasis 7. In endemic areas, define the etiology, vector (e.g., black fly), incidence, diagnostic features (e.g., microfilariae, keratitis, iritis), diagnosis (e.g., skin snip test), course and prognosis, treatment (e.g., ivermectin, nodulectomy), and prevention (e.g., vector control, environmental and behavioral changes) of onchocerciasis 8. Describe the most complex differential diagnosis of the "red eye" (e.g., pemphigoid, pemphigus, Stevens-Johnson syndrome) 9. Diagnose and treat the most complex traumatic and toxic injuries to the anterior segment (e.g., total lid avulsion, severe alkali burn) 10. Describe the differential diagnosis and the external manifestations of the most complex or uncommon anterior-segment inflammations (e.g., syphilitic keratouveitis) 11. Describe the most complex principles of ocular pharmacology of anti-infective, anti-inflammatory, and immunomodulating agents (e.g., combination therapies of antiviral and anti-inflammatory agents) 12 Technical/surgical skills 1. Perform a directed examination of the anterior and posterior segments for uveitis (e.g., slit-lamp biomicroscopy, scleral depression, magnified posterior-segment examination, vitreous evaluation for cells) 2. Perform ancillary testing in the evaluation of uveitis (e.g., fluorescein angiography, ultrasound, laboratory testing, and radiologic testing).
Disorders of the Uveal Tract
Advanced-level goals: Postgraduate year 3
Cognitive skills 1. Recognize, evaluate, and treat uveitis associated with immunosuppressed individuals (e.g., active and recovered acquired immune deficiency syndrome, pharmacologic immunosuppression) 2. Recognize, evaluate, and treat acquired and congenital ocular syphilis 3. Recognize, evaluate, and treat (or refer) less common, rare, or tropical conditions associated with uveitis (e.g., leishmaniasis) 4. Describe indications and contraindications for corticosteroid treatment of uveitis (e.g. topical, local, systemic), including risks and benefits of therapy 5. D e s c r i b e i n d i c a t i o n s a n d c o n t r a i n d i c a t i o n s for immunosuppressive therapy in uveitis, use of antimetabolites, cyclosporine, and alkylating agents.
Technical/surgical skills 1. Administer steroids in the treatment of uveitis by various routes 2. Administer immunosuppressive agents in uveitis (or refer for administration) 3. Evaluate and treat the complications of uveitis therapy (e.g., cataract, glaucoma) 4. Biopsy, when indicated, the vitreous or uveal tract 5. Insert intravitreal implants containing antiviral or corticosteroid medications 6. Perform, when indicated, vitrectomy or scleral-buckling procedures. Technical/surgical skills 1. Perform local injections of corticosteroids, antibiotics, and anesthetics 2. Implement the basic preparatory procedures for cataract surgery (e.g., obtaining informed consent, identification of instruments, sterile technique, gloving and gowning, prep and drape, and other preoperative preparation) 3. Use the operating microscope for basic cataract surgery 4. Perform extracapsular surgery and SICS in the operating room under supervision, including mastery of the following skills: a. Wound construction b. Anterior capsulotomy/capsulorhexis c. Instillation and removal of viscoelastics d. Extracapsular technique e. SICS technique f. B e g i n n i n g p h a c o e m u l s i f i c a t i o n t e c h n i q u e s (e.g., sculpting, divide and conquer, phaco chop) g. Irrigation and aspiration h. Cortical cleanup i. IOL implantation (e.g., anterior and posterior, special IOLs) 5. Perform paracentesis of the anterior chamber (AC) 6. Perform the appropriate steps in cataract surgery, assist in cataract surgery, and perform more advanced steps in patient preparation and anesthesia 7. Describe the more advanced applications of viscoelastics in surgery (e.g., control of iris prolapse, elevation of dropped nucleus, viscodissection, aspiration of residual/retained viscoelastic) 8. Perform basic postoperative evaluation of the cataract patient 9. Recognize and refer or treat common postoperative complications of cataract surgery (e.g., endophthalmitis, elevated intraocular pressure, cystoid macular edema, wound leak, uveitis).
Disorders of the Lens
Advanced-level goals: Postgraduate year 3
Cognitive skills 1. Define the more complex indications for cataract surgery (e.g., better view of posterior segment), describe the performance of and the complications of more advanced anterior-segment surgery (e.g., pseudoexfoliation, small pupils, mature cataract, hard nucleus, black cataract, posttraumatic, zonular dehiscence), including more advanced procedures (e.g., secondary IOLs and indications for specialized IOLs, capsular tension rings, iris hooks, use of indocyanine green [ICG] staining of the anterior capsule) 2. Describe the instruments and techniques of cataract extraction, including extracapsular surgery and phacoemulsification (e.g., troubleshooting the phacoemulsification machine, altering the machine parameters) 3. Describe the indications for, techniques of, and complications of cataract extraction in the context of the subspecialty disciplines of glaucoma (e.g., combined cataract and glaucoma procedures, glaucoma in cataractous eyes, cataract surgery in patients with prior glaucoma surgery), retina (e.g., cataract surgery in patients with scleral buckles or prior vitrectomy), cornea (e.g., cataract extraction in patients with corneal opacities), ophthalmic plastic surgery (e.g., ptosis following cataract surgery), and refractive surgery (e.g., cataract surgery in eyes that have undergone refractive surgery) 4. Independently evaluate complications of cataract and IOL implant surgery (e.g., posterior capsular tears, vitreous prolapse, intravitreal dislocation of cataractous fragments, choroidal effusions) 5. Understand indications for and technique of intracapsular surgery (e.g., rare cases may require this procedure or patients may have had the procedure performed previously) 6. Describe indications for and instrumentation and techniques used to implant foldable and nonfoldable IOLs 7. Describe the evaluation and management of common and uncommon causes of postoperative endophthalmitis 8. Perform repositioning, removal, or exchange of IOLs 9. Assist in the teaching and supervision of basic-level and standard-level learners (i.e., first-and second-year residents) 10. Describe the government and hospital regulations that apply to cataract surgery.
Technical/surgical skills 1. Describe the principles of, indications for, mechanics of, and performance of A-scan USG and calculation of IOL power 2. Perform phacoemulsification in a practice setting (e.g., animal or practice laboratory) and then in the operating room, including mastery of the following skills: examination of the optic disc (e.g., recognize optic disc swelling, optic atrophy, neuroretinitis) 5. Describe the anatomy and indications for, order appropriately, and interpret basic radiology studies of the brain and orbits, demonstrating the ability to communicate with radiologists to maximize both choice of proper diagnostic test and accuracy of interpretation 6. Describe the indications for and interpret basic echography of orbits. Technical skills 1. Perform a more advanced extraocular muscle examination based on knowledge of the anatomy and physiology of ocular motility 2. Assess more advanced ocular motility problems (e.g., bilateral or multiple cranial neuropathy, myasthenia gravis, thyroid eye disease) 3. Apply Hering's and Sherrington's laws in more advanced cases (e.g., pseudoparesis of the contralateral antagonist, enhancement of ptosis in myasthenia gravis) 4. Perform more advanced measurements of strabismus (e.g., double Maddox rod testing, Lancaster red green testing, use of synoptophore or amblyoscope) 5. Perform assessment of vision in more difficult strabismus patients (e.g., uncooperative child, mentally impaired, nonverbal or preverbal) 6. Perform basic extraocular muscle surgery: a. Exercise surgical judgement for the indications and contraindications for strabismus surgery b. Perform preoperative assessment and intraoperative techniques and describe intraoperative and postoperative complications of strabismus surgery c. Perform the following strabismus surgeries:
Standard-level goals
i. Recession ii. Resection iii. Muscle weakening (e.g., tenotomy) and strengthening (e.g., tuck) procedures iv. Transposition v. Use of adjustable sutures d. Manage the complications of strabismus surgery (e.g., slipped muscle, anterior-segment ischemia).
Advanced-level goals: Postgraduate year 3
Cognitive skills 1. Describe and perform the most advanced strabismus examination techniques (e.g., complicated prism cover testing in multiple cranial neuropathies, patients with nystagmus, dissociated vertical deviation, double Maddox rod testing) 2. Perform the most advanced techniques for the assessment of visual development in complicated or noncooperative pediatric ophthalmology patients (e.g., less common objective measures of visual acuity, electrophysiologic testing) 3. Apply the most advanced knowledge of strabismus anatomy and physiology (e.g., spiral of Tillaux, secondary and tertiary actions, spread of comitance) in the evaluation of patients 4. Describe clinical application of the most advanced sensory adaptations (e.g., anomalous head position, anomalous retinal correspondence) 5. Recognize and treat the most complicated etiologies of amblyopia (e.g., refraction noncompliance, patching failures, and pharmacologic penalization) 6. Recognize and treat the most complex etiologies of esotropia (e.g., optical, prism induced, postsurgical/consecutive) 7. Recognize and treat the most complex etiologies of exotropia (e.g., supranuclear, paralytic pontine exotropia, consecutive) 8. Recognize and treat the most complex strabismus patterns (e.g., aberrant regeneration, postsurgical, thyroid ophthalmopathy, and myasthenia gravis) 9. Recognize and treat the most complex etiologies of vertical strabismus (e.g., skew deviation, postsurgical, restrictive) 10. Apply nonsurgical treatment (e.g., patching, atropine penalization) of more complicated forms of amblyopia (e.g., noncompliant, patching failures) 11. Recognize, evaluate, and treat the most complex forms of childhood nystagmus (e.g., sensory, spasmus nutans, associated with neurologic or systemic diseases) 12. Recognize and treat (or refer for treatment) complex retinopathy of prematurity (e.g., stages, treatment indications, retinal detachment) 13. Recognize and treat (or refer for treatment) uncommon etiologies and types of pediatric cataract (e.g., congenital, traumatic, metabolic, inherited) 14. Recognize and appropriately evaluate the more complex hereditary ocular syndromes (e.g., bilateral Duane syndrome, Moebius syndrome) 15. Recognize and treat (or refer for treatment) patients with complicated retinoblastoma (e.g., bilateral cases, monocular patient, treatment failure, pineal involvement) 16. Recognize and evaluate the less common congenital ocular anomalies (e.g., unusual genetic syndromes) 17. Apply the most advanced principles of binocular vision and amblyopia (e.g., physiology of binocular vision, diplopia, confusion and suppression, normal and abnormal retinal correspondence, classification and characteristics of amblyopia) 18. Recognize and treat complex pediatric retinal diseases (e.g., inherited retinopathies) 19. Recognize and treat complex pediatric glaucoma 20. Recognize and treat complex pediatric cataract and anterior-segment abnormalities (including surgical implications, techniques, and complications) 21. Recognize and treat complex pediatric eyelid disorders (e.g., congenital deformities, lid lacerations, lid tumors) 22. Recognize and treat (or refer) pediatric orbital diseases (e.g., orbital tumors, orbital fractures, rhabdomyosarcoma, severe congenital orbital malformations).
Technical/surgical skills 1. Perform more complex extraocular muscle surgery (e.g., vertical and horizontal muscle surgery, reoperations) 2. Describe indications and contraindications for more complex strabismus surgery 3. Describe and perform the preoperative assessment and intraoperative techniques and describe postoperative complications for more complicated strabismus surgery (e.g., reoperations, slipped muscle) 4. Describe indications for and perform adjustable sutures in more complicated cases (e.g., thyroid ophthalmopathy) 5. Describe and manage more complex complications of strabismus surgery (e.g., globe perforation, endophthalmitis, and overcorrection).
Optics General educational objectives
Understand the principles, concepts, instruments, and methods of optics outlined below and be able to apply them in the clinical practice. 
